Abstract. The responses of male and female Eastern Screech-Owls (Otus asio) to a human approaching the nest were examined. Intensity of nest defense as measured by distance of approach, number of flights and dives, and number of vocalizations was more pronounced during the nestling stage than during the incubation stage. These results generally support both the age-investment and positive-reinforcement hypotheses. In addition, male owls defended nestlings more vigorously than did females. As in many other owls, male screechowls are smaller than females (reversed sexual dimorphism), and the increased maneuverability of the smaller males may have contributed to this difference. Other factors (e.g., the use of a relatively large predator), however, could also be involved. Males also responded with greater intensity as the human intruder moved closer to the nest, supporting the hypothesis that "well-armed" parents should respond vigorously as a predator gets close to a nest. Such a response informs the potential predator of the direction it must move to reduce the likelihood of injury.
INTRODUCTION
Nest defense behavior has been defined as ". . . behavior that decreases the probability that a predator will harm the contents of the nest but which simultaneously increases the probability of injury or death to the parent" (Montgomerie and Weatherhead 1988) . Previous studies have revealed that parent birds typically increase the intensity of such defense during the period from clutch initiation through fledging (Montgomerie and Weatherhead 1988) unlike passerines, the value of young raptors to predators may not increase throughout the nestling period because their ability to defend themselves increases with age (Wallin 1987). Finally, most raptors exhibit reversed sexual dimorphism (Mueller and Meyer 1985, Mueller 1986 ). Most owls exhibit these characteristics and, as a result, their nest defense behavior might differ from that of passerines.
Much of the information available concerning the nest defense behavior of owls is qualitative, with little or no supporting data (e.g., Mikkola 1983 ). To date, only two studies have quantified the nest defense behavior of owls (Wiklund and Stigh 1983, Wallin 1987) . Our objectives were to examine nest defense behavior of Eastern Screech-Owls (Otus asio) and, where possible, to compare their behavior to that of passerines. We specifically sought to (1) examine intensity of nest defense by screech-owls throughout the nesting period, (2) compare nest defense behavior of male and female screech-owls, and (3) examine possible effects of nest type and predator location on nest defense behavior. (Sherman 1911) . After hatching, each nest was inspected twice, once during the first week post-hatching to determine the number of nestlings and a second time about 2 1 to 28 days posthatching to determine the number of fledglings.
METHODS
Seven pairs of screech-owls (four in 1990 and three in 1991) were tested four times and one pair (199 1) was tested three times. Trials were conducted at 12 to 14 day intervals during the approximately eight-week nesting cycle. For pairs tested four times, Trial 1 was conducted during the early incubation stage, Trial 2 during the late incubation stage, Trial 3 during the early nestling stage, and Trial 4 during the late nestling stage. For the pair tested three times, no trial was conducted during the early incubation stage. Two people were involved in each trial, with TMS remaining 10 m from the nest as an observer and the second person approaching the nest as a predator. During each trial, the predator (equipped with helmet and jacket) spent 8 min at a point 8 m in front of the nest tree, 4 min at the base of the nest tree, 4 min at a location about half way between the ground and the cavity (using a ladder), and a final 4 min at the 8 m location.
Trials began when both adults were within ap- The responses of male screech-owls were more pronounced than those of females during the nestling stage (Table 1 ). The responses of males were significantly greater for three measures (minimum approach distance, number of dives, and number of whinny songs), and approached significance for one additional measure (number of flights). Differences in the ability of males and females to raise offspring unaided may also contribute to sexual differences in nest defense behavior. A parent whose mate would be unable to raise a brood on its own should take less risk in nest defense (Montgomerie and Weatherhead 1988 (1988) suggested that responding to a relatively small predator may be less risky for a larger parent while responding to a relatively large predator may be less risky for a smaller, more maneuverable parent. Habitat characteristics could also be a factor. Larger parents may respond to a potential predator with flights and dives in open habitats, while smaller, more maneuverable parents may respond in habitats with more obstructions (e.g., woodlots or forests). The location of a predator relative to a nest site could also influence response levels. Smaller, more maneuverable parents may use flights and dives to distract approaching predators, while larger parents may use flights, dives, and even hits to deter predators in the immediate vicinity of a nest. Thus, our choices of study site (woodlots) and methodology (using a relatively large predator, humans, that did not go all the way to the nest cavity) may help explain the greater response of male screech-owls. Clearly, additional studies are needed to determine how predator size, habitat characteristics, and predator location influence the responses of males and females in species exhibiting sexual size dimorphism.
RESULTS

RESPONSES DURING INCUBATION
COMPARISON OF RESPONSES
NEST DEFENSE AND NEST TYPE
The increased intensity of nest defense exhibited by screech-owls using nest boxes may have been due in part to the greater visibility of such nest sites. Montgomerie and Weatherhead (1988) suggested that crypticity could influence the intensity of nest defense behavior, with individuals in cryptic nests responding less than those with more exposed nests. In support of this hypothesis, Ricklefs (1977) reported that Panamanian birds exhibiting the most vigorous defense were those with conspicuous nests. Similarly, American Robins (Turdus migratorius) with exposed nests responded to potential predators with significantly more swoops and hits than those with cryptic nests (McLean et al. 1986 ).
NEST DEFENSE AND PREDATOR LOCATION
Montgomerie and Weatherhead (1988: 183) suggested that "well armed" (raptorial) parents should respond vigorously as a predator gets close to the nest because such a response informs the predator of a willingness to attack. If the intensity of response increases as a potential predator moves closer to the nest, then the direction that the predator must move to reduce the likelihood of injury should be clear (Montgomerie and Weatherhead 1988) . In support of this hypothesis, we found that the intensity of response by male screech-owls increased as the predator moved closer to the nest. titioning among predatory birds, with a size scal-KNIGHT, R. L., AND S. A. TEMPLE. 1986b. Nest de
